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The ear th   and  a d i s t a n t   s p a c e c r a f t   c a n   a c t  as separa ted  tes t  masses i n  
a g r a v i t a t i o n a l  wave d e t e c t o r   s e n s i t i v e   t o  low-frequency ( -0 .0001-0 .1  
Hz) waves. In   th i s   t echnique ,   h igh   prec is ion   Doppler   t rack ing   of   the  
spacec ra f t   u s ing   t he  NASA/JPL Deep Space  Network continuously  measures 
the  re la t ive  dimensionless   veloci ty ,   del ta-v/c ,   between  the  ear th   and 
t h e   s p a c e c r a f t .  A g r a v i t a t i o n a l  wave of s t ra in   ampl i tude  h inc iden t  on 
t h e  system produces  three  geometry-dependent  events  in  the  Doppler time 
se r i e s ,   e ach  of o rde r  h in   del ta-v/c .  

I n   t h i s  t a l k  I w i l l  r ev iew  the   p r inc ip les  of operation  and main no i se  
sources   in   Doppler   g rav i ta t iona l  wave experiments,  and  review some of 
t he  resu l t s  of previous S-band (-2.3 Ghz) and X-band (-8.4 GHz) 
g r a v i t a t i o n a l  wave searches .  I w i l l  d i scuss   the   s ta tus   and   expec ted  
s e n s i t i v i t y  of t h e  upcoming Cassini  experiment  which,  using a Ka-band 
(-32 GHz) l i n k ,  i s  expected  to   be  an  order  of  magnitude b e t t e r   t h a n  
e a r l i e r   e x p e r i m e n t .   F i n a l l y ,  I w i l l  o u t l i n e  improvements r equ i r ed  on 
the   spacecraf t   and  on the   g round   i n   o rde r   t o  do s i g n i f i c a n t l y   b e t t e r  
than  Cassini   with  the  Doppler  technique. 


